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ÅBackground
ÅCassini and the Saturn System

ÅGeology in the Outer Solar System

ÅGeology at Saturn
ÅCratering

Å(Ancient?) Tectonism: Iapetus, Enceladus

ÅTidal Dissipation: Enceladus

ÅTitan

ÅLooking forward: Europa
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Cassini Spacecraft Specs

ÅHeight: 6.8 m (22 ft)

ÅDiameter: 4 m (13 ft)

ÅWeight (fueled+probe): 5712 kg (6 tons)

ÅPropellant: 2978 kg at Launch 

ÅPower: 875 Watts at Launch

633 Watts at End of Mission

Å.5 GB recorder 

ÅESAôs Huygens Probe (to Titan):

320 kg (~700 lbs)

Cassini-Huygens Basics

NASA Cassini Orbiter 

European Space Agency (ESA) 
Huygens Probe
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Cassini Spacecraft

This document has been reviewed and determined not 

to contain export controlled data.
19 November 2020



Cassini Instrumentation

ÅOptical Remote Sensing
ÅUltraviolet Imaging Spectrograph

ÅImaging Science Subsystem

ÅVisual and Infrared Mapping 
Spectrometer

ÅComposite Infrared Spectrometer

ÅMicrowave Remote Sensing
ÅRADAR

ÅRadio Science Subsystem

ÅParticles and Fields
ÅCassini Plasma Spectrometer

ÅCosmic Dust Analyser

ÅIon and Neutral Mass 
Spectrometer

ÅMagnetometer

ÅRadio and Plasma Wave Science

ÅMagnetospheric Imaging 
Instrument
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Table 2.5-1. Distributed operations responsibilities for instruments. 

Instrument/Experiment Responsible Team/ Instrument/Experiment 

Optical Remote Sensing Instruments 

Composite Infrared Spectrometer (CIRS) CIRS Ops Team/ Goddard Space Flight Center (GSFC) Greenbelt, MD, USA 

Imaging Science Subsystem (ISS) Instrument Ops (IO) Team/ Jet Propulsion Laboratory 
and Space Science Institute 

Pasadena, CA, USA 
Denver, Colorado, USA 

Ultraviolet Imaging Spectrograph (UVIS) UVIS Ops Team/University of Colorado Boulder Denver, Colorado, USA 

Visible and Infrared Mapping Spectrometer 
(VIMS) 

Instrument Ops (IO) Team/ Jet Propulsion Laboratory 
and University of Arizona 

Pasadena, CA, USA 
Tucson, AZ, USA 

Fields Particles and Waves Instruments 

Cassini Plasma Spectrometer (CAPS) CAPS Ops Team / Southwest Research Institute (SwRI)  San Antonio, TX, USA 

Cassini Dust Analyzer (CDA)  CDA Ops Team/Max Planck Institute Heidelberg and 
Stuttgart, Germany 

Ion and Neutral Mass Spectrometer (INMS) INMS Ops Team / Southwest Research Institute (SwRI)  San Antonio, TX, USA 

Magnetometer (MAG) MAG Ops Team/Imperial College London, England 

Magnetosphere Imaging Instrument (MIMI) MIMI Ops Team / Johns Hopkins University, Applied 
Physics Laboratory (APL) 

Laurel, MD, USA 

Radio and Plasma Wave Science 
Instrument (RPWS) 

RPWS Ops Team/ University of Iowa Iowa City, IO, USA 

Microwave Remote Sensing 

Titan Radar Mapper (RADAR) Instrument Ops (IO) Team/ Jet Propulsion Laboratory Pasadena, CA, USA 

Radio Science Subsystem (RSS) Instrument Ops (IO) Team/ Jet Propulsion Laboratory Pasadena, CA, USA 
 

 

Figure 2.5-1. Geographical location for operations instrument teams. 
source: Cassini Final Mission Report, Volume 1
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Huygens Probe Instrumentation

ÅThe Huygens probe contained six instrument suites to study Titan 
during its journey to the surface.

ÅDescent Imager/Spectral Radiometer (DISR)

ÅHuygens Atmospheric Structure Instrument (HASI)

ÅAerosol Collector and Pyrolyzer(ACP)

ÅGas Chromatograph Mass Spectrometer (GCMS)

ÅDoppler Wind Experiment (DWE)

ÅSurface Science Package (SSP)

This document has been reviewed and determined not to contain export controlled data.19 November 2020



This document has been reviewed and determined not to contain export controlled data.19 November 2020



Physical Characteristics of the Major Moons
Satellite Orbital Semimajor 

Axis
Orbital Period Mean 

Diameter
Mass Bulk 

Density

(km) (hrs) (km) M(Earth moon) (g/cm
3
)

9ŀǊǘƘΩǎ aƻƻƴ384,400 658.8 1738 1 3.344

Mimas 185,537 22.61 396 0.0005 1.150

Enceladus 238,037 32.88 504 0.002 1.608

Tethys 294,672 45.31 1066 0.008 0.973

Dione 377,400 65.69 1123 0.015 1.476

Rhea 527,070 108.4 1529 0.03 1.233

Titan 1,221,865 382.8 5151 1.8 1.882

Iapetus 3,560,851 1903. 1471 0.025 1.083
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The Heat Within

ÅInternal Heat Sources 
(Earth)
Åheat of accretion
Åheat of differentiation
Ådecay of radioactive 

elements

ÅInternal Heat Sources (Outer 
Solar System)
Åtidal friction
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As with the Moon, Mercury and Mars, the heat sources that power 
tectonics on the Earth today are insignificant in the outer solar 
system, though they likely played a role in the past (see Iapetus).
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ÅBy far the most significant geologic process active in the outer 
solar system today (on mostōƻŘƛŜǎύ ƛǎ ŎǊŀǘŜǊƛƴƎ Χ 
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Mimas

Iapetus (Cassini Regio)

Tethys

Rhea

Enceladus (north polar region)

19 November 2020


